Granitic pegmatites are traditionally known to contain graphic, perthitic and myrmekitic intergrowths related to quartz and K-and Na-feldspars. They are further considered to characterise the pegmatite types distinguishing them from the granites and other related plutonic rock types. Graphic granite is accepted also as a synonym to granitic pegmatite.
INTRODUCTION
Systematic studies on the gem (aquamarine and tourmaline) pegmatite deposits in Rio Grande do Norte (RN) and Paraiba (PB) States permitted the definition of three gem provinces, till today, conditioned to geological-structural-lithological parameters (Bhaskara Rao and Adusumilli 1998, Bhaskara Rao et al. 2000) . They are aquamarine and tourmaline gem provinces. The importance of their demarcation is that all the granitic pegmatites within each one of them contain a definite paragenetic as-E-mail: bra@yawl.com.br *Foreign Member of Academia Brasileira de Ciências sociation that characterises the presence of the gem variety. Such a definition is of significance in formulating both exploration and exploitation strategies in the studied regions.
AQUAMARINE GEM PROVINCES
Among the gem provinces defined, two are of Aquamarine. One of them is limited to the synform of NeoProterozoic biotite schists of Seridó Formation, extending from Acari (RN) in the North to São José de Sabuji (PB) in the South. The second is enclosed in the Archaean migmatitic-gneisses of the Caicó Complex, located around Lajes Pintadas town (RN).
Principal Characteristics
These provinces contain several old and new workings and deposits of granitic pegmatites and veins of quartz mineralised in gem aquamarines. In the first nine deposits were studied in detail, whereas in the second six deposits were visited, with field observations, among nineteen catalogued. The distinct characteristics and contrasts are tabulated below (Table I ).
Significant Aspects
The following significant aspects are noted and need mention.
1) In both the provinces the aquamarine gems
show a tendency to develop well in association with abundant quartz.
2) The gems have a deeper colour and hue in such an association with quartz, and often attain good sizes.
3) Graphic inter-growth (graphic granite) is virtually absent (!) in the pegmatites of the NeoProterozoic environment, and is constant, intense and in varied forms with abundant quartz in the K-feldspars within the Archaean host.
4) There is a total domination of mineralised quartz veins over true granitic pegmatites in the Archaean, distinct from the NeoProterozoic where zoned pegmatites dominate with the participation of bands, pods and veins of quartz.
These aspects seem to be excellent field guides for the exploration of these gems in the Archaean and NeoProterozoic terrains.
GRAPHIC INTER-GROWTH
Mineral inter-growth studies in petrological sciences have been extensive and the relations between Kfeldspars, Na-feldspars with K-feldspars, and these with quartz have been true attractions. Wahlstrom (1939) , Cerny (1971) , Martin (1982) , Fenn (1986) , Lentz and Fowler (1992) , and Baker and Freda (1999) are only a few among many known works.
Graphic Granite
Graphic granite also was used as a synonym for granitic pegmatite for a long time, since the graphic inter-growth was considered as an indispensable element to identify a pegmatitic rock. Graphic is the typical inter-growth of K-feldspar, frequently microcline but formerly always considered as orthoclase, and quartz. But this denomination was also extended to several other inter-growths with Na-and Ca-feldspars, though some are considered sensu stricto myrmekitic by tradition. The problem of their evolution also attracted several petrologists and even today the choice depends on the personal preference towards physicalchemical parameters or laboratory evidences or field characters. From the magmatic-eutectic to metamorphic-metassomatic evolution, and substitutions or diffusion or ex-solution or fillings, the genetic aspects considered are numerous. The facts have to be appreciated critically along with other data. Within this context the following citations are appropriate. Fenn (1986) attributes the origin of graphic granite to variable temperature, pressure and composition and the texture to simultaneous growth of quartz and feldspar in a kinetically driven, non-equilibrium situation. "The growing interface of the host phase, a sodic alkali feldspar, is degraded from planar to cellular by the development of a SiO 2-(and probably H 2 O -) enriched boundary layer. Between the cell boundaries, the SiO 2 content of the residual liquid achieves a level of super-saturation that allows quartz to nucleate and grow along with the feldspar." Swanson and Fenn (1986) report that subhedral to euhedral quartz grains are normally restricted to volcanic or hypabyssal plutonic rocks where the quartz phenocrysts develop without any interference from adjacent grains. Jahns and Burnham (1969) , and Jahns (1982) consider the vapour phase dominated by water as responsible for the distinction of pegmatites from typical granites as a consequence of aqueous vapour saturation in the melt (with crystals). The eutectic crystallization near equilibrium and the simultaneous crystallization of quartz, plagioclase and potash SILICA ENRICHMENT, GRAPHIC GRANITE AND AQUAMARINE GROWTH feldspar in eutectic proportion is evidenced in the transition to pegmatite, normally characterised by graphic intergrowth.
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Simulations and Experimental Appraisals
Baker and Freda (1999) conclude that the Ising model simulations of quartz and albite show excellent inter-growths when growth is equal to diffusion, on the structures produced by a eutectic crystallization of an albite-quartz composition. Each adatom in the simulation is about 1 nm and the textures created (with dimensions of about 10 −7 ) are similar to those found in the granitic pegmatites (5-7 orders of magnitude larger, viz. centimetres to meters in size). Quantitative comparison (Fowler 1995 . cit. Baker and Freda 1999 p. 731) of the simulated structures with natural textures from microscopic (atomic) to macroscopic (centimetric) scale has been achieved through the determination of fractal dimensions of both types of textures. These are perfectly applicable to granitic pegmatites. A technique is developed by X-ray computerised tomography (CT) and image analysis, using a medical X-ray CT scanner by Ikeda et al. (2000) , to study the three dimensional interconnections and the shape of crystals in a graphic granite. Using the binary images, the connection analysis of quartz was performed based on the percolation theory (cluster labelling). The technique proved that 89.9% of the quartz rods are interconnected, and are consistent to 536 A. BHASKARA RAO the observations recorded by Simpson (1962) . The specimens used show the development of quartz in typical graphic growth, with deviations, indicating clear growth in more than one direction and certainly in more than one generation.
The Archaean Environment
Bhaskara Rao et al. (2000, unpublished) report on the graphic growths in the Lages Pintadas region located in the Archaean environment. Cherts are known to be abundant in this period and hydrothermal silicification has occurred in many horizons in this domain (Knauth 1994 ). The migmatitic gneisses host large number of quartz veins or granitic pegmatites with veins and pods of quartz, possibly related to the psammitic or pelitic nature of the host sediment. The presence of conspicuously coarse graphic intergrowths in such granitic pegmatites hosted in the Archaean sequences, uncommon in the NeoProterozoic (Bhaskara Rao and Adusumilli 1998), corresponds and attests to silica enrichment. Thus, the genesis proposed to this intergrowth is a eutectic crystallization of K-feldspar and quartz, followed by nucleation and growth by late stage low temperature under cooled Si-rich solutions in more than one generation.
GRAPHIC INTER-GROWTH AS AN EXPLORATION GUIDE
In earlier studies, Bhaskara Rao and Adusumilli (1998) have proposed that silica enrichment in the late stage evolution of the pegmatites, and the formation of quartz veins, favours the growth of gem aquamarines. In Archaean environment two types of association could be identified: 1) Dark migmatitic gneisses, metapelitic in nature, traversed by thin veins or dykes of granitic to aplitic pegmatites. The pegmatites in this domain show the presence and domination of graphic inter-growths.
2) Silica-rich migmatitic gneisses, metapsammitic (Väisänen and Höltta 2000) , traversed by remobilised silica as quartz veins.
The constant presence of the well grown and conserved gem aquamarine crystals both in such pegmatitic veins with graphic inter-growths, and also silica veins testifies to the following facts.
1) The Archaean chert-silica has predominantly taken part in the tectonic evolution of the systems that resulted in the migmatitic-gneissic complexes.
2) The syn-and post tectonic stabilisation that released the hydrothermal silica with Be-and the late stage crystallisation of the pegmatitic veins have suffered an intense substitution or had a simultaneous crystallisation with the result that the graphic inter-growths have developed consistently as a prelude to beryl growth.
3) The beryl-quartz affinity is known through the "stability relations in quartz saturated portions of the system Be0-Al 2 0 3 -Si0 2 " (Barton 1986) indicating that silica catalyses and stabilises the formation and growth of beryl.
4) Evensen et al. (1999, p 733) mention that the mineral assemblage beryl + chrysoberyl + quartz may be relevant to the magmatic portion of their crystallisation, but in natural systems beryl is the predominant mineral through the back reaction of chrysoberyl. 
